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Abstract/Summary:

As stated in the introduction to the finite element analysis section of this note, the
MINERVA detector consists of series of closely spaced detector planes. The Water
Detector will be inserted into an eleven inch gap intentionally left between planes in this
Detector. The pulley system that connects the crane hook to the crane cabling is too large
to fit into this eleven inch gap. This means that the insertion of the Water Detector into
the Main detector will have to be a two step process.

First, the crane hook will attached directly to the top of this support structure and the
Water Detector will be lowered onto two temporary support columns that are bolted to

the existing support rails of the main Detector. The support structure will be bolted to the
top of these columns and the crane hook will be removed from the top of the support



structure. Next, a lifting sling will be attached between the crane hook and the lifting
structure. The temporary columns will be removed while the crane is supporting the
Water Detector. Finally, the Water Detector will be lowered into final position and
bolted to the support plates that were bolted to the Main Detector support rails to hold

the temporary columns.

The following manual calculations verify that the support structure will meet both AISC
Steel specifications and ASME Codes. The attached Finite Element Analysis also proves
that the stresses in this support structure are below the allowable for both codes.

Applicable Codes:

Manual of Steel Construction, ASD, Ninth Edition, American Institute of Steel
Construction, Inc. 1989

Design of Below-the-Hook Lifting Devices, ASME BTH -1-2005, American
Society of Mechanical Engineers, 2006

Below-the Hook Lifting Devices, ANSI/ASME B30-20, American Society of
Mechanical Engineers, 1993

Engineering Manual, Fermi National Accelerator Laboratory, 07/09 Edition
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MINERVA 10FT
WATER DETECTOR

LIFTING FIXTURE/SUPPORT
DESIGN

Check McMaster # 2994 T 45 Hoist Ring for imposed load:

From McMaster-Carr Catalog:

Hoist Rings

This product malches all of your selections.

[ 2004745
JEacn | #0010 osoex |
In stock for §75.06

Paruien = 25004 4/ Pacruat
/ -

Type Standard Hoist Rings
Matertal Type  Forged Alloy Stes!
Finish  Plain
Thread Size/Bolt Hole Diameter 31410
Work Load Limit 5,000 1bs.
DimensionA -1/
DimensionB 5-7/%
DimensionC 3 172
DimensionD 1°
DimensionE 314"
Compatiie Replacement Bolt 2994725

R.J. WOODS
May 10, 2011

CAD | Catalog Page | Bookmark

Safely Nota install the hoist ring base flush to the mounting surface and fighten lo the recommended lorqua shown on the fing. Sarme
toosening may develop after prolonged serdce Retighten the mounhag bolt periodically to maintain specified tarque.

WARNING  Never excesd work 0ad imits

HOIST RING LOADING

Vertical load on hoist ring = 2500#

Load angle =25.5 degrees

Tension load on hoist ring = Pacrua=2500/cos 25.5 = 2770# < 5000# working load OK

Use McMaster # 2994 T 45 Hoist ring.
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